Prosaposin, a precursor of four glycoprotein activators (saposin A, B, C and D) for lysosomal hydrolases, has previously been shown to be important for normal adult cochlear innervation and the maintenance of normal hearing. In these studies, we now investigate prosaposin in normal vestibular epithelium and the functional impairment of balance caused by prosaposin ablation.
Prosaposin, a precursor of four glycoprotein activators (saposin A, B, C and D) for lysosomal hydrolases, has previously been shown to be important for normal adult cochlear innervation and the maintenance of normal hearing. In these studies, we now investigate prosaposin in normal vestibular epithelium and the functional impairment of balance caused by prosaposin ablation.
In normal mice, prosaposin is localized to all 3 vestibular end-organs (ampullae, saccule, and utricle) and Scarpa's ganglion by RT-PCR, Western blot analysis and immunofluorescence. Ablation of prosaposin function caused severe vestibular dysfunction on a battery of behavioral tasks. Histologically, the KO mice demonstrated an exuberant cellular proliferation below the vestibular hair cells with disruption of the supporting cells. Electron microscopy further demonstrated inclusion bodies and cellular proliferation disturbing the normal neuroepithelial structure of the vestibular end-organs. Lastly, immunofluorescence (neurofilament 200 and synaptophysin) staining suggests that this cellular proliferation corresponds to afferent and efferent neuronal overgrowth. These data suggest that prosaposin plays a role not only in the maintenance of normal hearing but also an important role in the neuronal maturation processes of the vestibular sensory epithelium and the maintenance of normal vestibular system function.
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Introduction
Prosaposin is a multifunctional protein with both intra-and extra-cellular functions. Intracellularly, prosaposin (65-70 kDa) is proteolytically cleaved within lysosomes into four 10-15 KDa polypeptides termed saposins (A, B, C and D) , that are necessary for the activity of specific lysosomal glycosphingolipid (GSL) hydrolases (Sun et al., 2002) . The physiological importance of this protein has been demonstrated by the genetic deficiencies of individual saposins or prosaposin that lead to various GSL-related disorders such as Gaucher disease (Holtschmidt et al., 1991; Paton et al., 1992; Rafi et al., 1993; Hulkova et al., 2001) . Extracellularly, intact prosaposin shows ex vivo and in vivo function as a neurite outgrowth or nerve regeneration factor, respectively (O'Brien et al., 1994 (O'Brien et al., , 1995 Kotani et al., 1996; Qi et al., 1996) . The sequence of prosaposin involved in neurite outgrowth has been localized to 21 amino acids in the amino-terminal half of saposin C (O'Brien et al., 1995; Qi et al., 1996) .
Studies on prosaposin within the ear have been limited. Terashita et al. (2007) demonstrated localization of prosaposin within the rat cochlea. Akil et al. (2006) demonstrated that prosaposin knockout (KO) mice develop a progressive hearing loss beginning at P19, with an abnormal proliferation of afferent and efferent neurons as a likely causative factor in this loss of hearing. These studies strongly suggest that normal prosaposin function is required for maintenance of adult cochlear innervations patterns and consequently the maintenance of normal hearing (Akil et al., 2006) .
During these initial studies on prosaposin in the cochlea, it was noted that the prosaposin KO mice demonstrated behaviors consistent with vestibular dysfunction, including circling, an unsteady gait, and difficulties in maintaining balance, suggesting that in addition to its role in hearing, prosaposin also contributes to the vestibular function as well. The vestibular system consists of the semicircular canals (ampulla), which detect changes in the angular acceleration, and the utricle and the saccule, which detect changes in the linear acceleration and head position with respect to gravity (Walls, 1962; Land, 1999; Spoor et al., 2002) . In these studies, we now investigate prosaposin in normal vestibular epithelium and the effect of prosaposin ablation on balance. Similar to what is seen in the organ of Corti, the absence of prosaposin in the KO mice causes profound vestibular end organ defects demonstrated by a marked cellular proliferation and vestibular supporting cell disruption. Taken together these results indicate that prosaposin plays an important role in the neuronal maturation processes of
